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(57) ABSTRACT

The present invention relates to a energy-saving steel produc-
tion apparatus, including an hot-rolling production line and a
continuous casting equipment (5) for producing semi-manu-
factured products or billets (10), said production line and said
equipment facing one each other and being connected
through fast transport means (7) moving said billets (10). The
invention also relates to a method for processing energy-
saving steel, comprising the following steps:

a. taking the steel to a casting temperature;

b. casting said steel in suitable moulds for obtaining a
semi-manufactured product (10);

c. transferring directly said casted semi-manufactured
product (10) towards a rolling mill through fast transport
means;

d. taking said semi-manufactured product (10) to a value of
temperature corresponding to a maximum value of plas-
ticity;

e. subjecting said semi-manufactured product (10) to a
rolling process.

1 Claim, 1 Drawing Sheet
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ENERGY-SAVING STEEL PRODUCTION
APPARATUS AND METHOD THEREOF

The present invention relates to a high energy-saving steel
production apparatus and to a method thereof, in particular an
apparatus for rolling steel sections or bars.

More in detail, the invention relates to an apparatus pro-
viding a rolling process for making steel laminates, such as
steel profiles or bars, which allows to reduce the consumption
of'heat energy used to reach different temperatures, as well as
to reduce emissions of some pollutants.

Rolling plants such as the plant shown in FIG. 1B and
indicated with the reference B are currently known.

The rolling mill process, which is performed during the
production of steel, is the process by which the mechanical
characteristics and a desired shape of the metal are obtained;
said process is performed by passing the material to be rolled,
indicated with 10, in amould having a section greater than the
section of the finished product and between a pair of
smoothed or grooved rolls 4.

The distance between the two rolls 4 is smaller than the
thickness of the inlet material 10.

The starting material is generally a so-called “billet”,
obtained by the solidification of the steel in special continu-
ous casting plants, as shown in FIG. 1A and indicated with the
reference A.

The steel, after being cast, along an area of continuous
casting 5, in the moulds, passes into a cooling zone 6 in which
it solidifies in the form of a billet 10.

Before subjecting the billet 10 to the rolling process, it is
necessary to heat it in a setting train 2, bringing it to a tem-
perature corresponding to a maximum of plasticity, that is to
say between 1000° C. and 1150° C. for the steel.

The heating is performed by means of a flame furnace 2A,
which usually is fed with heavy oil or gas.

The entire process of steel production, therefore, requires
two stages of heating of the material: a first stage, in which it
has to reach a liquid phase, and the second stage, next to a
cooling, through which a plastic phase is obtained.

Consequently, the process involves a considerable energy
consumption.

Much of said energy is dissipated, in the form of heat,
during the cooling process of the semi-finished products or
billets or of the finished product of the rolling process.

Therefore, there is still the need to have an apparatus for
processing steel capable of ensuring high energy savings
during the steel processing, with respect to the apparatus that
are currently used.

In particular, it is clear that there is a need to provide a
method for processing steel which allows to optimize the
amount of heat used to bring the steel at values of temperature
necessary to the subsequent processing steps.

In addition, a second drawback of a known rolling plant is
constituted by the fact that said rolling plant is not very
efficient in production and space management.

In fact, in order to heat and then cool the wires of steel to be
rolled, it is necessary to have space for the cooling and then
for the subsequent heating.

It is clear from the foregoing that it is necessary to have an
apparatus for rolling steel that involves a high production
efficiency.

Again, the use of flame furnaces results in the emission of
harmful substances, such as CO2, SO2 and NOx.

Therefore, an object of the present invention is to overcome
the drawbacks of the prior art by providing an apparatus for
processing steel which involves higher production efficiency
with respect to the known rolling plants.
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Inparticular, object of the present invention is to provide an
apparatus for processing steel with high energy savings.

Within this object, an aim of the present invention is to
provide an apparatus for processing steel which allows to
reduce the overall dimensions of the plant.

Another aim of the present invention is to provide an appa-
ratus for processing steel that avoids consumption of electri-
cal energy and therefore reduces production costs.

A further object of the invention is to provide a method for
processing steel which provides a production rate greater than
the rate obtained with the known methods.

These and other objects are achieved by an apparatus for
processing steel as claimed in the alleged claim 1 and by
means of a method thereof according to the alleged claim 3.

Further detailed technical characteristics of the apparatus
and method according to the invention are indicated in the
dependent claims.

Advantageously, the integration between steel mill and
rolling mill through a direct hot charge leads to considerable
energy savings by also reducing the production costs to more
than 300 kWh/t.

Another advantage provided by the present invention is to
make the steel production more sustainable from the point of
view of environmental pollution.

In particular and advantageously, the heating flame furnace
is not used and therefore, in addition to fuel savings, it is
possible to reduce pollutants emissions, such as CO2, SO2 or
NOx.

For example, if we consider a plant of 800,000 t/y EES,
there is a reduction of 72,000 t/y in CO2 emissions, a reduc-
tion 0f 410 t/y in SO2 emissions and a reduction of 225 t/y in
Nox emissions.

The present invention thus allows to make the steel pro-
duction ever more environmentally friendly.

The above mentioned objects and advantages of the inven-
tion will appear to a greater extent from the following descrip-
tion, relating to a preferred embodiment of the apparatus for
steel rolling, according to the invention, and from the
enclosed drawings, in which:

FIG. 1A is a diagram of a first part of an apparatus for
rolling steel bars according to the prior art;

FIG. 1B is a diagram of a second part of the apparatus for
rolling steel bars according to the prior art;

FIG. 2 is a diagram of the apparatus for rolling steel bars
according to the present invention.

Referring particularly to FIG. 2, the rolling apparatus
according to the invention, indicated with 1, includes a setting
train 2 facing a finishing train 3, which comprises a plurality
of cages 4.

The layout of the apparatus provides a direct connection
from the continuous casting plant 5 to the setting train 2 of the
rolling mill, by means of fast transport means 7 of the billets
10, which are totally solidified and which have an average
temperature ranging from 850° C. to 900° C.

Since the rolling temperature suitable for a proper plastic-
ity of the material must be greater than 1000° C., it is neces-
sary to bring the billets 10 to said rolling temperature.

Therefore, the setting train 2 provides an induction-type
tunnel furnace 2B.

Thus, the temperature needed for rolling is quickly reached
and it is possible to proceed with the processing of the billets
by means of'the pairs of rolls 4 of the finishing train 3, with an
energy consumption which is greatly reduced with respect to
the prior art.

Advantageously, the apparatus for processing steel accord-
ing to the present invention allows to reduce the overall



US 9,156,083 B2

3

dimensions with respect to the known plants, thus avoiding
the space needed for cooling the billets and for their storage.

The method for processing steel according to the present
invention provides the following steps:

a. taking the steel to a melting temperature greater than
1500° C.;

b. casting the steel into moulds, thus obtaining a semi-
finished product;

c. transferring the semi-finished casted product to a rolling
mill by means of fast transport means;

d. taking the semi-finished product to a temperature of
maximum plasticity (greater than 1000° C.);

e. subjecting the semi-finished product to a rolling process.

In particular, step c. allows a reduction of the steel tem-
perature to around 800-900° C., thus also allowing a complete
solidification of the material, that acquires the mechanical
properties required for the finished products to be placed on
the market.

More in detail, step d. takes place preferably using induc-
tion-type furnaces, which limit the emissions of the above
mentioned pollutants.

Even more in detail, the rolling process mentioned in step
e. can take place by using preferably a known rolling mill
plant.

The features, as well as the advantages, of the high produc-
tion rolling apparatus, in particular for rolling steel bars and
sections, which is the object of the present invention, are clear
from the above description.
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Finally, although the invention has been described for illus-
trative but not imitative purposes, according to a preferred
embodiment, it is to be understood that variations and/or
modifications can be made by those skilled in the art, without
departing from the scope of protection as set forth in the
appended claims.

The invention claimed is:

1. An energy saving method for processing steel, consisting

of the following steps:

(a). taking the steel to a casting temperature higher than
1500° C.;

(b). casting said steel in suitable molds to obtain a casted
semi-manufactured solidified billet (10);

(c). transferring said casted semi-manufactured solidified
billet (10) that is at an average temperature of 850-900°
C., that allows for complete solidification of said semi-
manufactured solidified billet (10) to a rolling mill;

(d). taking said semi-manufactured solidified billet (10) to
a temperature corresponding to a maximum value of
plasticity where said temperature corresponding to a
maximum value of plasticity is between 1000° C. and
1150° C,;

(e). subjecting said semi-manufactured solidified billet
(10) to a rolling process characterized in that said step
(d) occurs by means of intermediate rolls (2) provided
with an induction-type tunnel furnaces.
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